Identification of an inhibitor binding site of poly(ADP-ribose) glycohydrolase.
Polymers of ADP-ribose involved in the maintenance of genomic integrity are converted to free ADP-ribose by the action of poly(ADP-ribose) glycohydrolase (PARG). As an approach to mapping functions of PARG onto the amino acid sequence of the protein, we report here experiments that identify an amino acid residue involved in the binding of potent PARG inhibitors. A photoreactive inhibitor, [alpha-(32)P]-8-azidoadenosine diphosphate (hydroxymethyl)pyrrolidinediol (8-N(3)-ADP-HPD), was used to photolabel a recombinant bovine PARG catalytic fragment (rPARG-CF). N-Terminal sequencing of tryptic and subtilitic peptides of photoderivatized rPARG-CF identified tyrosine 796 (Y796), a residue conserved in PARG across a wide range of organisms, as a site of photoderivatization. Site-directed mutants where this tyrosine residue was replaced with an alanine residue (Y796A) had a nearly 8-fold decrease in catalytic efficiency (k(cat)/K(M)), while replacement with a tryptophan residue (Y796W) had little effect on catalytic efficiency. Surface plasmon resonance spectroscopy using the PARG inhibitor 8-(aminohexyl)amino-ADP-HPD demonstrated that the binding constant of the inhibitor for Y796A was 21-fold lower (K(D) = 170 nM) than that of wild-type PARG (K(D) = 8.2 nM), while Y796W displayed a binding affinity similar to that of the wild-type enzyme. Our results indicate that Y796 is involved in inhibitor binding to PARG via a ring stacking interaction and identify a highly conserved region of the protein that putatively contains other residues involved in catalytic activity and/or substrate recognition.